Generation of electric power by the Nernst effect is a new application of a semiconductor. A key point of this proposal is to find materials with a high thermomagnetic figure-of-merit, which are called Nernst elements. In order to find candidates of the Nernst element, a physical model to describe its transport phenomena is needed. As the first model, we began with a parabolic two-band model in classical statistics. According to this model, we selected InSb as candidates of the Nernst element and measured their transport coefficients in magnetic fields up to 4 Tesla within a temperature region from 270K to 330K. In this region, we calculated transport coefficients numerically by our physical model. For InSb, experimental data are coincident with theoretical values in strong magnetic field.
Introduction
One of the authors, S. Y., proposed[ 1,2] the direct electric energy conversion of the heat from plasma by the Nernst effect in a fusion reactor, where a strong magnetic field is used to confine a high temperature fusion plasma. He called [ 1, 2] the element which induces the electric field in the presence of temperature gradient and magnetic field, as Nernst element. In his papers [ 1, 2] , he also estimated the figure of merit of the Nernst element in a semiconductor model. In his results [ 1, 2] , the Nernst element has high performance in low temperature region, that is, 300 -500 K.
Before his works, the Nernst element was studied in the 1960's [3] . In those days, induction of the magnetic field had a lot of loss of energy. This is the reason why the Nernst element cannot be used. Nowadays an improvement on superconducting magnet gives us higher efficiency of the induction of the strong magnetic field. We started a measuring system of transport coefficients in the strong magnetic field to estimate efficiency of the Nernst element on a few years ago [4] . We need criteria to find materials with high efficiency. The first model is one-band model which was proposed by S. Y. However is model cannot explain the temperature dependence of the Nernst coefficient above the room temperature for intrinsic 0-7803-4907-5198 $10.00 01 998 IEEE 97 indium antimonide, InSb-X. [4, 5] We improved the one-band model to the two-band model.
In this paper, we measured I n S b B which is doped Te heavier than InSb-X. Near room temperature, the sample InSb-B transits from the extrinsic region to the intrinsic region. To calculate transport coefficients of InSb-B in a magnetic field, we use the two-band model, In this paper, we report the calculations by the two-band model. (In Ref.
[6], we also measured and calculated transport coefficients of Ge in a magnetic field near room temperature.) Using these parameters, we obtain concentrations of carriers as follows:
Theoretical calculations
where n @) is the concentration of free electron (hole). Here N , (A'"), the effective density of state in the conduction (valence) band is given by ( 3 ) 17th lntemational Conference on Thermoelectrics (1998) We also obtain the concentration of electrons (holes) in the donor (acceptor) level, no (PA) as follows:
We suppose the charge neutrality as
Substituting the concentrations of carriers with eqs. (1)- (6) in eq. (7), we obtain the following algebraic equation in value Using the fermi energy which is given from eqs. (8) and (9) w h e r e s u b s c r i p t 1 ( 2 ) d e n o t e s h o l e ( e l e c t r o n ) a n d (21) Using eq. (2 I), we calculate transport coefficients.
Comparison between experimental and theoretical results
We measured transport coefficients of indium antimonide in a magnetic field. The sample X has the electron carrier concentration n = 6.6*1020m-3and mobility p,=21 m?/V/s at 77K. The sample B has IZ = 2.1 *IO'? m-j at 77K. The conductivity and the Hall coefficient are measured by the van der Pauw method. The thermoelectric power and the Nernst coefficient are also measured for the "bridge shaped' sample[8].
In Fig. 1 , we plot the thermoelectric power of InSb-X as a function of magnetic field. The Nernst coefficient of InSb-X is plotted in Fig. 2 . These figures show that these transport coefficients can be calculated by the two-band model. 
